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Introduction
In this paper, we investigate the importance of social norms for shaping the decision of women and men to participate in the stock market. Thereby, we aim to disentangle the different channels playing a role in this decision. Risk preferences are traditionally expected to be particularly important. However, according to Akerlof and Kranton (2000) 's framework, social identity is another highly relevant channel. If social norms prescribe that financial risk-taking is a male domain, then individual women may actually invest less in risky stocks than their risk preferences suggest. Although we focus on the social identity channel, other channels, in particular selfselection and marital status are accounted for.
In order to explore the impact of social norms on female financial risk-taking, we analyze data from four particularly rich European household surveys, covering Austria, Italy, the Netherlands and Spain. These are the only European surveys providing, in addition to the common socioeconomic characteristics, the information we need: the degree of risk tolerance, the incidence of stock investment, and, if there is investment, the amount. 1 To assess the degree of asymmetry in social norms in the countries under consideration, we use the ranks from the country-level gender equality index of the World Economic Forum (Hausmann, Tyson, and Zahidi, 2006) . The Netherlands, Spain and Austria rank in the top-quarter of this index while Italy is in the bottom third.
We find that in Italy -the country with highly asymmetric gender role prescriptionswomen's risk taking behavior responds to this non-supportive environment. Consistent with the theory of social identity, Italian women refrain from stock market participation more than their self-reported risk tolerance levels would suggest. In contrast, in the three countries with a more supportive environment, i.e. a lower asymmetry in gender role prescriptions, no exaggerated female backing off from investing in stocks is observable. The result is robust to analyzing separately sub-samples of singles and couples.
Another important result is that the consequences of female self-selection into stock market participation appears to be unrelated to the society's degree of gender role divergence: Those women who invest in stocks hold the same portfolio share in stocks as do their male peers in all four European countries. Finally, the particularly rich Dutch survey allows us to establish that women and men are less different in the propensity to invest in stocks when they are married and manage their finances cooperatively with their partner. Although available only for one country, this evidence hints at the possibility that the impact of social norms -the incremental gender effect -is more difficult to observe among the sub-population of married people.
Our analysis contributes to three research areas. First, we complement studies analyzing the financial choices of women and men (e.g Matsa and Miller, 2013; Ahern and Dittmar, 2012; Weber and Zulehner, 2010; Bernasek and Bajtelsmit, 2002) . Secondly, our multi-country study of European household surveys adds to the single-country approaches (e.g. Almenberg and Dreber, 2015; Li, 2014; van Rooij, Lusardi, and Alessie, 2011; Bertocchi, Brunetti, and Torricelli, 2011; Arrondel, Pardo, and Oliver, 2010 and Sunden and Surette, 1998) . We shed new light on the puzzle of gender-unequal investing in complex securities, like stocks, and what kind of role institutional country-specific factors play (Ashok and Spataro, 2015) . By specifically focusing on the role of social norms, we also contribute to the ongoing debate about the role of cultural determinants on economic behavior (e.g. Breuer, Riesener, and Salzmann, 2014 , Guiso, Sapienza, and Zingales, 2006 and Hofstede, 1983 . Furthermore, we complement the research on female self-selection into risky activities (e.g. Beck, Behr, and Guettler, 2013) , which rarely investigates social norms.
There are other studies analyzing the competitive or risk-taking behavior of women and men if exposed to societies with different prevailing gender roles. However, they use experimental data (e.g. Gneezy, Leonard, and List, 2009 ) while we use survey data and focus specifically on the propensity to invest in stocks. Studying the link between asymmetric gender role prescriptions and investment behavior is particularly important because stock-market participation may have, in the long run, significant consequences for the distribution of wealth across genders.
The remainder of the paper is organized as follows. In the next section, we review the related literature. In Section 3, we describe the theoretical background and the econometric model. Section 4 provides an overview of the data used. In Section 5 and 6, we report the main results. Section 7 addresses the question of whether marriage makes a difference for the association between gender and the likelihood of stock market participation. Section 8 concludes and suggests areas for future research. 
Literature review
The financial choices of women and men are attracting increased attention in the Finance and Management literatures. In investment decisions, Barber and Odean (2001) find that men trade much more than women, but perform worse. The authors infer from this result that men are overconfident. In corporate decisions, Weber and Zulehner (2010) reveal that start-ups with female first hires have a higher share of female workers at the end of the first year, are more successful and survive longer. Ahern and Dittmar (2012) show that the introduction of mandatory gender quotas for Norwegian company boards induced a significantly larger drop in stock prices and Tobin's Q of those publicly traded firms that had fewer female board members before the announcement of the law; while Matsa and Miller (2013) find evidence that the quota reform led to considerably fewer employee lay-offs.
Earlier than in corporate decision making, the issue of gender influence was tackled in the area of household finance. Focusing on US data, Bernasek and Shwiff (2001) show that women are involved in a household's financial decisions. Jianakoplos and Bernasek (1998) , Bajtelsmit, Bernasek, and Jianakoplos (1999) and Agnew, Balduzzi, and Sundén (2003) find that portfolios of financial assets held by women seem to be generally less risky than portfolios held by men.
A possibly distinct attitude toward risk, either in stated preferences or in actual behavior, is the most prominent issue considered in the research on the financial choices of women and men.
By and large, the findings convey a broadly uniform message that women are less willing to take financial risk than men, be it in the professional or household arenas. Among professional investors, Beckmann and Menkhoff (2008) find a higher self-reported risk aversion of female fund managers. Weber, Weber, and Nosiandcacute (2013) report a higher willingness to take risk for male UK online-brokerage customers during the financial crisis. For private individuals, Säve-Söderbergh (2012) reveal that portfolio risk does not differ much between the women and men choosing less risky portfolios, while among the population holding portfolios with higher risk men take on significantly more risk than women. Furthermore, a number of experimental papers document systematic differences between women and men with respect to choices of risky gambles (see Croson and Eckel and Grossman, 2008 for a comprehensive review of this literature).
Yet, a growing number of studies put the previous findings on a gender-specific attitude toward risk into perspective or refute them altogether. In particular, Schubert et al. (1999) show that the contextual framing of experiments has a paramount effect on the risk propensity of women and men. When lotteries are framed as gains, men are more risk-loving than women; however, when lotteries are framed in terms of losses, then men are more risk-averse than women. Dohmen et al. (2011) find -based on a representative survey of the German population (GSOEP) -that the gender gap in risk attitudes varies over the life cycle. The risk propensity of men decreases steadily with age; while women experience a sharp decline in risk propensity between their late teens and age thirty but then the propensity stabilizes until their mid-fifties, when it starts to decline further.
Both Johnson and Powell (1994) and Atkinson, Baird, and Frye (2003) document equal readiness of female and male professional fund managers to take risks. Berger, Kick, and Schaeck (2014) argue that a higher proportion of women on the executive boards of banks is associated with a higher level of risk-taking, while Adams and Ragunathan (2015) emphasize that banks with more women on their boards do not appear to take fewer risks than banks with fewer females on their boards.
In searching for an explanation for this contradictory evidence, the literature is increasingly examining other channels, beyond risk preferences, that might determine the financial choices of women and men. Collective values and norms can be very powerful channels -after all, they shape individual behavior in various contexts (Carroll, Rhee, and Rhee, 1994; Fernández and Fogli, 2006; Giuliano, 2007; Christelis, Georgarakos, and Haliassos, 2013; Nguyen, 2011; Van Staveren, 2014; Breuer, Riesener, and Salzmann, 2014) and are, thus, likely to also affect the financial choices of women and men. Indeed, when studying the propensity for risk-taking by women and men in groups with different social background, Finucane et al. (2000) find that gender differences vary significantly across ethnic groups in the USA. Similar evidence is provided by Gneezy, Leonard, and List (2009) with experimental data. They compare women's willingness to compete in two distinct societies -one society with a dominating patriarchal social norm and the other with a pronounced matriarchal organization. The results show that in the patriarchal society more men than women choose to compete, while in the matriarchal society more women than men are willing to compete. Booth and Nolen (2012) also confirm the crucial impact of the social environment. They show that girls from all-girl schools are as likely as boys from either coed or all-boy schools to choose a risky gamble, while girls from coed schools are 5 more risk-averse than boys. Similarly, Lindquist and Säve-Söderbergh (2011) show in a natural experiment that females are more risk-averse when assigned to a male-dominated group, than if they are in a mixed or female-only group. Black et al. (2015) provide evidence that risk-taking is, to a large extent, environmentally determined.
We contribute to the literature on the importance of social norms for women's and men's decision to take risk. Our research is closely related to studies on the determinants of stock market participation among women and men, including research on the role of gender-specific financial literacy in this decision (Lusardi and Mitchell, 2014; Lusardi, 2014; Dwyer, Gilkeson, and List, 2002; van Rooij, Lusardi, and Alessie, 2011; Halko, Kaustia, and Alanko, 2012; Almenberg and Dreber, 2015; Ashok and Spataro, 2015) . Furthermore, our analysis is linked to the very few studies covering European households that analyze a potentially differential effect of marital status on women's and men's propensity to invest in stocks (Bertocchi, Brunetti, and Torricelli, 2011; Christiansen, Joensen Schrøter, and Rangvid, 2010) . A multi-country perspective is rarely taken in research on gender-specific stock market participation. Ashok and Spataro (2015) is an exception. While their specific sample of elderly people in nine European countries provides harmonized data, it lacks information on the individual risk preferences that are at the core of our multi-country study.
In sum, prior research gives some indication of the importance of social identity on economic choices. However, the existing literature falls short of linking social norms in different societies to women's and men's decision to invest in stocks and to disentangling the different channels affecting this decision. Tackling these research gaps is highly relevant given the importance of stock market investments for retirement savings, in particular if interest rates stay very low for longer periods. Akerlof and Kranton (2000) suggest that an individual's utility derived from an economic action depends on the individual's personal identity. Identity is defined as one's sense of self or selfimage. If a person follows the prescriptions of social norms, she affirms her self-image and gains identity. When social prescriptions are violated, the individual loses identity. Hence, a 6 person experiences utility gains or losses depending on whether she (or he) acts in harmony or in disharmony with their socially prescribed behavior. The level of gender equality in a society mirrors the prescription for expected social behavior of women and men. A high degree of gender equality is associated with less asymmetric role expectations for women and men. Applied to the issue of investing in a portfolio of financial assets Akerlof and Kranton (2000) 's framework proposes that a highly risk-tolerant woman invests more risk-aversely than her self-declared risk preferences suggest when the surrounding society is non-supportive in the sense that it predominantly considers men as risk takers. 2 The gender equality index indicates the degree of asymmetry between gender-specific social prescriptions at the country level. The higher the rank in the index, the lower the degree of asymmetry between women and men in that country. Therefore, we use the index to analyze whether a non-supportive environment -highly asymmetric gender roles prescriptions -in a specific country is associated with overly risk-averse female investment behavior. More precisely, we test the following hypothesis in our country-by-country analysis: All other things being equal, women refrain from investing in stocks more than men when the gender equality level in the home-country is low.
Methodology

Theoretical background
Econometric specification
To test this hypothesis we apply, to each country in our sample, 3 the following probit regression model:
2 Male risk tolerance and overconfidence seem to be closely related in this context. Through experiments, D'Acunto (2015) reveals that priming male identity induces men to take on more risk as it nurtures confidence in their own abilities and exaggerated optimism with respect to their own chances.
3 For a number of reasons, we chose estimation of country-by-country regressions instead of pooling data from all countries and estimating a multi-level model. Firstly, multilevel regression models are not applicable to our data. For these models to be valid, cross-country data must be harmonized and the country sample must be large enough (Bryan and Jenkins, 2016) . The number of countries satisfying our data requirements is much smaller than the required sample size. The literature recommends a minimum of 10 to 50 countries depending on model specification (Centre for Multilevel Modelling, 2011; Stegmueller, 2013; Bryan and Jenkins, 2016) . Secondly, the national survey data are insufficiently harmonized. In particular, measurement of risk attitudes differs substantially across surveys (see Table 1 ). Thirdly, by pooling we would have forced the model parameters to be the same across countries, which is inconsistent with empirical evidence on national differences in financial behavior (see Guiso et al., 2003) .
where i represents individuals. RiskA is the probability of stock market participation. Gender is a dummy variable equal to one if the person is a man and zero if the person is a woman. Z is a vector of all observable socioeconomic variables, RiskT olerance represents (self-reported) individual risk preferences, ε is the idiosyncratic error term, and Λ is the cumulative density function of the normal distribution.
The key coefficient of interest is δ, which determines how Gender is associated with the probability of holding stocks in a household's financial portfolio in the country under consideration.
According to Akerlof and Kranton (2000) , substantially asymmetric gender role prescriptions in the home-country can dominate self-reported risk preferences. Therefore, the crucial question is in which country-regression Gender remains still significant when risk preferences are included in the probit regression.
Data
Identifying the incremental effect of gender requires household surveys that contain not just self-reported risk preferences, but also the type of assets that women and men hold in their investment portfolios. Household surveys from Austria, Italy, the Netherlands and Spain provide such data. We use waves from the years 2004 for Austria, Italy, the Netherlands and 2005 for Spain. 4 The restriction to these years ensures that the later financial crisis does not influence results.
To account for the level of gender equality in a country, we use the World Economic Forum's Gender Gap Index of 2006 (Hausmann, Tyson, and Zahidi, 2006) . This composite index reflects differences between women and men in the access to resources and opportunities for four domains of life: (i) economic participation and opportunity; (ii) educational attainment; (iii) political 4 An earlier Spanish survey was conducted in 2002. 8 empowerment; and (iv) health and survival. 5, 6 According to the Gender Gap Index 2006, Scandinavian countries ranked the best. Among the four countries considered here, Spain (11) and the Netherlands (12) hold the highest ranks.
Austria's position (27) is noticeably lower but still in the top-quarter of the index. In contrast, Italy is 77th out of 115 and is, therefore, significantly distant from the other three. In line with Italy's low rank in the gender equality index, Alesina, Lotti, and Mistrulli (2013) Due to data standardization in the LWS, the Austrian and Italian data sets provide income 5 The Gender Gap Index is a proven source of useful information for gender-related research. For instance, Guiso et al. (2008) employ the index to investigate whether the degree of sexism in 40 countries relates to cross-country variation in the gender gap in math scores. They find that the gender gap disappears in more gender-equal societies. A related study by Cardenás et al. (2011) finds boys to be more risk-prone than girls in Sweden and Columbia; however, the gender gap is smaller in the more gender-egalitarian Sweden. Gender equality in each of the four domains of life is quantified based on a number of dimensions that are combined into four sub-indices, respectively. For example, in the subindex "economic participation and opportunity," five dimensions are considered: (1) labor force participation; (2) wage equality for similar work; (3) earned income; (4) ratio of female legislators, senior officials and managers over male; and (5) ratio of female professional and technical workers over male. Individual dimensions are weighted in a way such that each dimension has the same relative impact on the respective sub-index.
6 The original methodology of the Gender Gap Index 2005 was criticized for including certain dimensions that are only relevant for women, for instance the number of years a woman has been head of the state and the female fertility rate (see Beneria and Permanyer, 2010) . The revised index of 2006 -which we refer to in our analysis -improves on these limitations. All dimensions of gender inequality of the Gender Gap Index 2006 reflect the relative position of women compared to men. Although criticizing particular dimensions of GGI 2005, Beneria and Permanyer (2010) argue in favor of composite gender equality indicators. Alternative measures of gender inequality available so far (e.g. UNDP's Gender-related Development Index and the Gender Empowerment Measure) exhibit substantial limitations that make them inappropriate for the purpose of our analysis. Specifically, as argued by Beneria and Permanyer (2010) , the UNDP's Gender-related Development Index and the Gender Empowerment Measure do not measure the gender inequality per se, but the absolute level of development of a given county corrected by the gender gaps in selected domains of life. and wealth information for the entire household, but not for individual household members. The Spanish survey collects information about real and financial assets at the household level, while data on income is available at the level of individual household members. The Dutch survey collects all information items at the individual level. We calculate total household income for Spain and the Netherlands by summing the incomes across household members. The same method is used to calculate households' asset holdings for the Netherlands. The Dutch survey asks two additional questions about who decides on financial issues within couples. We exploit this information when exploring the impact of marital status during sensitivity checks (Section 7).
Individual specific characteristics like age, education, self-employment, and risk attitudes are reported for the household member who is primary responsible for the financial decisions of the entire household. We resort to the definition of the decision maker to identify the person who determines the household's financial portfolio. In the Austrian survey, the decision maker is defined as the self-declared household head or the household member who has the most accurate knowledge about household finances. The Italian survey considers the household member who declares her-or himself to be primarily responsible for the household budget to be the decision maker. In the Netherlands, the decision maker is the person who declares having the greatest influence on the financial decisions of the household, and in the Spanish survey the person who mainly deals with the financial issues is the decision maker. With these definitions, 36 % of the decision makers are women in Austria, 39 % in Italy, 48 % in the Netherlands and 41 % in Spain.
To describe the investment behavior of female and male decision makers, we calculate the proportion of those who hold risky financial assets in their portfolios. In our study, risky financial assets comprise only directly held stocks in both listed and unlisted companies. 8 The proportion of decision makers who hold stocks differs not just between women and men, but also across countries (see Figure 1) . The common, and statistically significant pattern according to a two-sided T-test, is that men are more likely to invest in stocks than women.
Individual risk preferences are a further crucial piece of our framework. This information is obtained in household surveys by asking the respondents to provide an assessment of their willingness to take financial risks (see Table 1 in the Appendix). The Dutch survey applies a 7-point scale, while the Austrian, Italian and Spanish surveys use a less detailed 4-point scale. 9 Based on the original categorization of risk preferences, we generate a set of dummy variables Risk T olerance j with j = [1, 4] for Austria, Italy and Spain and j = [1, 7] for the Netherlands. 10 A higher value of j corresponds to a greater willingness of individual i to take risk and, therefore, indicates a higher risk tolerance. Figure 2 presents the country-specific distribution of women and men by self-reported tolerance toward financial risk. In all countries, women clearly outnumber men in the group with the lowest risk tolerance. According to a two-sided T-test, differences are statistically significant at the 1% level. At higher levels of risk tolerance (j ≥ 2), the proportion of men exceeds the proportion of women, although the differences are not statistically significant.
The remaining explanatory variables in both models are chosen in line with the existing literature on the role of household characteristics in the portfolio decisions (e.g. Guiso, Haliassos, and Jappelli, 2002) . In particular, we control for the decision maker's age, education, marital, and employment status as well as for the household's income, financial wealth, ownership of real property, and number of children. The descriptive statistics are summarized in Table 2 by gender of the decision makers. In all countries, households with a male decision maker have higher incomes and financial wealth, more often own residential property, are older, and less frequently single than households with a female decision maker. The percentage of selfemployed individuals is higher throughout the sample and, with the exception of Austria, men are better educated. Table 3 presents our main results. Column (1) displays the specification that, ceteris paribus, explains stock market participation exclusively by gender while in Column (2) risk tolerance levels are also included. In Column (1) the expected result appears. The coefficient on the dummy variable Gender is positive and statistically significant for all four countries. However, the picture changes in Column (2). After RiskTolerance is included, Gender loses statistical significance in all countries except Italy. Hence, all other things being equal, our model predicts for Austria, the Netherlands and Spain that men and women invest in stocks with equal probability when the risk tolerance is controlled for. These three countries are ranked in the top-quarter of the gender equality index. In contrast, Italy, the country where Gender remains statistically and economically significant, is in the bottom third of the index. More precisely, an Italian man is, on average, almost 8 percent more likely to invest in stocks than an Italian woman with the same risk tolerance level.
Results
These findings are consistent with the interpretation that prescribed gender norms are related to financial risk-taking. Since risk tolerance is controlled for in the regression, the predicted equal probability of stock market participation of women and men in Spain, the Netherlands, and Austria implies that the differences between gender role expectations in these countries are too small to dominate risk preferences. In contrast, the highly asymmetric gender roles in Italy seem to generate a conflict between personal risk preferences and the social identity of women and men to which women respond with overly risk-averse investment behavior.
One possible explanation for this finding is that in highly gender asymmetric societies women have insufficient opportunities to learn and acquire knowledge about, and familiarity with, stock markets through social interactions. Less access to talking circles where men share knowledge with family members and friends may make women feel less financially literate and less comfortable with stock markets, even if they possess similar risk tolerance. The importance of having access to such social interactions is pointed out by Duflo and Saez (2002) and Li (2014) . Duflo and Saez (2002) provide evidence that information acquired from colleagues increased participation in retirement plans. Li (2014) shows that household members are more likely to invest in stock markets if their parents or children had entered the stock market during the previous five years. He argues that sharing investment knowledge and experience among family members is instrumental to inducing investment in stocks by previous nonparticipants. Accordingly, the impact of social norms on women's and men's decision to invest in stocks may, at least in parts, be mediated via lower levels of financial literacy and self-confidence of women caused by a lack of access to social interactions that foster acquisition and sharing of financial knowledge.
Although the financial control variables often have the expected signs, some notable differences appear across countries. Similar to the findings of other studies on stock market participation (see e.g. Arrondel, Pardo, and Oliver, 2010) , being very wealthy increases the likelihood to participate in the stock market in all four countries. Income also increases the propensity of investing in stocks with the exception of Dutch women and men. Real property is only a significant predictor in case of Austria. In addition, the education variable, which may at least partly reflect the financial literacy, positively impacts the propensity of investing in all countries except the Netherlands. There, Education loses its significance when risk tolerance measures are included. With the exception of Spain, higher income uncertainty indicated by the variable Self-Employment does not affect the decision to participate.
To test the robustness of the findings with respect to the substantial dissimilarities between the households with a female or male decision maker, we use a Heckman's difference-in-difference matching estimation within each country (see Heckman, Ichimura, and Todd, 1998; Smith and Todd, 2005) . 11 Table 4 summarizes the main results of the matching analysis and the balance diagnostics. Overall, the results of the propensity score matching analysis are in line with the initial estimation results. The estimated gender effect is the smallest in economic terms in the Netherlands and Spain, while after taking risk tolerance into account it becomes statistically insignificant for the Netherlands and only weakly significant for Spain, but remains statistically and economically highly significant for Austria and Italy.
We perform a number of additional estimations specifically to further elaborate on the Italian 11 Specifically, we estimate the effect of gender using only the sample of matched households, that is, households that differ only with respect to the gender of the decision maker, but are similar with respect to all other covariates important for the investment decision. We tested the balancing properties and dropped the "offsupport" observations that could not be matched. In order to achieve a satisfactory level of balance in the propensity scores, we adjusted the specification of the initial regression equation. In particular, we replaced the continuous variable lnIncome with dummy variables representing the quartiles of income distribution. Following the recent literature on propensity score matching (see Garrido et al., 2014; Brookhart et al., 2006; Austin, 2011; Caliendo and Kopeinig, 2008; Imbens, 2004; Ho et al., 2007) , we then dropped two variables that are associated with gender but seem to have no effect on investment decisions: Single and N children. Furthermore, to reduce the number of unbalanced covariates for Spain, we also include interaction terms of risk tolerance dummies with all other dummy variables, except Self-Employed, and an interaction term between Age 30-39 and Education. To determine the weights of matched observations, we used kernel matching.
case. Firstly, we test whether the effect of gender is specific to particular classes of risk tolerance.
To this end, we group the observations into four sub-samples: the first includes households with the lowest degree of risk tolerance (j = 1), the second includes those with a risk tolerance level of j = 2, the third sub-sample includes households with level j = 3, while the fourth sub-sample consists of households with risk tolerance levels of either j = 3 or j = 4. We do not create a specific sub-sample of observations with only the highest risk tolerance level, j = 4, as the size of this group is very small and a regression analysis is not feasible. We then run a probit regression for each of the four sub-samples separately. The estimated marginal effects of the dummy variable Gender are reported in Table 5 . Gender has a significant effect on the probability of holding risky financial assets in the two sub-samples with low risk tolerance. In the sub-samples with higher risk tolerance, women and men are equally likely to invest in risky assets. Thus, the incremental gender effect obtained in the earlier regression, in which risk tolerance groups were pooled together, is driven by the distinct behavior of women and men with low risk tolerance. This result may imply that, compared to men, the conflict between a decision to hold risky assets and the social identity of a woman is particularly strong within the groups in which taking risks is unpopular anyway.
Apart from risk tolerance, the gender effect may also vary with the level of income. We expect the strongest effect among investors with higher incomes. In the presence of high fixed costs for stock market participation (e.g. high fixed fees for brokerage), women and men with low incomes are equally prevented from holding stocks regardless of their individual preferences or social norms. Thus, in the low income group, gender differences in the propensity to acquire stocks may not be seen, even if they exist, meaning that the gender effect in the sub-sample of the low-income investors will be small or insignificant. In the high income group, on the other hand, fixed costs should not matter (e.g. Arrondel, Pardo, and Oliver, 2010 ) and investors' decisions should be affected only by social norms and their own preferences. In this case, gender differences, if they exist, will show up in the estimations leading to a strong gender effect.
In order to evaluate this conjecture, we focus on Italian households reporting low risk tolerance (i.e. risk tolerance levels j = [1, 2]). Within this group, we construct four sub-samples of households that belong to different income classes. The first sub-sample includes households whose income falls into the 1st quartile of the sample distribution; the second, third and fourth sub-samples include those households whose income falls into the 2nd, 3rd and 4th quartiles of the distribution, respectively. The results of applying equation (1) to each income class are reported in Table 6 . As expected, gender does not affect the probability of holding risky assets in the group with the lowest income. Among the households with higher incomes, the effect of gender on the probability of investing in risky financial assets is significant in all three income classes, with the largest effect among the households in the upper two income quartiles. Hence, despite similar financial resources and similar risk tolerance, women and men behave differently.
This finding rules out income differences as an explanation for the observed incremental effect of gender in Italy and supports Akerlof and Kranton (2000) 's social identity hypothesis.
Self-selection
Empirical findings for specific sub-populations, such as investment fund managers, entrepreneurs, and loan officers, indicate that self-selection renders the magnitude of risk-taking differences between women and men insignificant (see Johnson and Powell, 1994 , Atkinson, Baird, and Frye, 2003 , Beckmann and Menkhoff, 2008 , Caliendo and Kritikos, 2010 , Beck, Behr, and Guettler, 2013 , and Niessen-Ruenzi and Ruenzi, 2015 . Adams and Ragunathan (2015) find that listed banks with more female directors engaged in the same number of risk-taking activities around the crisis and did not have lower risk than other banks. Once individuals decide to join a risky occupation -having self-selected into such an occupation -the gender differences in actual risk-taking vanish. Such a mechanism may also work when individuals invest in financial assets.
In order to analyze whether self-selection matters for identifying gender differences in financial portfolios, we limit our attention to the portfolio share of stocks once individuals have decided to invest in them. If self-selection occurs, then this share should not differ significantly between women and men. We are specifically interested in the Italian case since the role of self-selection in an environment that predominantly considers men as risk takers is not yet clarified. Figure 3 illustrates that no clear gender difference in the portfolio share of risky assets appears in the four countries under consideration. In Austria and Italy, women even seem to hold, on average, a bigger share of their portfolio in stocks than men, although this difference is not statistically significant.
We use Heckman's two-stage estimation procedure to test for the hypothesis of self-selection.
The first-stage regression corresponds to the previous analysis (see Table 3 ). In the second-stage regression, wealth enters as a set of dummies indicating the 1st, 2nd, 3rd, and 4th quartiles of the sample distribution. In addition, we exclude the dummy variable Real P roperty from the equation. This adjustment is necessary in order to enable identification of the model. Tables 7 and Table 8 report the results for the first-stage and the second-stage equations, respectively. For brevity, we focus on the results for the second-stage equation. Across all countries, the coefficient of Gender is not statistically different from zero in all specifications.
These results show that once individuals have decided to invest in stocks, presumably because they feel sufficiently financially literate and self-confident to do so, the portfolio share of risky assets is not associated with gender. Women appear to self-select into ownership of risky assets independently of the gender equality regime in a country. We infer from these findings, that at least in the area of financial portfolio decisions, the outcome of self-selection is not linked to the level of gender equality in the home country.
Other observable characteristics have little effect on the share of stocks in portfolios. Financial wealth only has a positive and significant effect in Spain. The degree of risk tolerance remains a significant predictor of the size of the investment in risky stocks in all countries except the Netherlands. Weak explanatory power of the included variables is not surprising, even when they have affected the likelihood of participating in the stock market. Some factors that determine the participation decision are irrelevant for the decision about the share of stocks in the portfolio. For example, information costs may prevent individuals with low income and low education from participating in the markets for risky financial assets. However, once information is acquired, information costs should no longer play a role for the magnitude of investment.
It should be noted that the results reported in Table 8 also show that the estimated selection coefficient λ is positive in Austria, Italy, and Spain, thus indicating a positive correlation between the unobservable factors that determine the decision to hold risky assets and the unobservable factors that determine the risky assets' portion in the portfolio. However, the selection effect is only statistically significant for Italy and Spain. Hence, there is no evidence of correlation between the two stages of the portfolio decision through unobservable factors in Austria and the
Netherlands. 12
In contrast, for Italy and Spain the unobservable factors in the selection equation positively 12 The absence of the selection effect indicates that the two-stage estimation procedure is not necessarily required. Estimation of a Tobit-and an OLS-regression for these countries produced similar results with respect to the gender effect. The results are available from the authors upon request.
affect the second stage results. To see by how much the conditional portfolio share of risky assets shifts up in these two countries due to the selection effect, we compute the average selection effect. The obtained numbers suggest that the average household that invests in risky assets, allocates a larger portion of the portfolio in these assets -by 23 percentage points larger in Spain and by 69 percentage points larger in Italy -than the average household in the population at large.
Sensitivity check with marital status
We split our sample country-by-country based on the individual's marital status in order to study the association between a country's level of asymmetry in gender role prescriptions and the effect of being single or married on the probability of investing in risky assets. For brevity, we only consider the participation decision. The results of applying Regression (1) to the subsample of singles (not reported here) are in line with our previous findings. The gender of Dutch, Spanish, and Austrian singles is only significant without risk tolerance levels, but significance vanishes if risk tolerance dummies are included. In contrast, Italian singles' gender remains significant with risk tolerance levels included, indicating that the investments of single Italian women are overly risk-averse compared to their self-reported risk preferences. 13 In sum, the issue of social identity seems to affect the asset holdings of female and male singles in the same way as it affects the portfolios of women and men in the population at large.
In a second step, we study how gender is associated with investing in stocks in the subsample of couples. This exercise requires distinguishing between couples with individual financial decision making and those who manage their investment portfolio cooperatively. The necessary detailed information is only available in the Dutch survey (see Table 9 in the Appendix). This is why the following analysis is restricted to only the Dutch sample.
As expected, applying regression model (1) to the sub-sample of Dutch couples with a welldefined single decision maker confirms the previous results for the entire Dutch sample. When the risk tolerance level is accounted for, the gender variable loses its significance. As mentioned above, in the gender equality index, the Netherlands is ranked second-highest of the four considered countries. Thus, the finding is consistent with the interpretation that a low degree of asymmetry in gender role prescriptions dampens gender differences in financial risk-taking. Two-thirds of the Dutch couples report pooling their money completely or to a large extent and deciding cooperatively how the money is invested. This is comparable to the share of UScouples with joint decision making, as reported in Bernasek and Bajtelsmit (2002) . The probit estimation for the sub-sample of these Dutch couples is reported in Table 10 . Simply including the indicators for both partners' level of risk tolerance into the probit regression (1) may lead to multi-collinearity problems. 14 Therefore, a set of dummies indicating the level of risk tolerance of one spouse (reference person), and a variable Diff. Risk Preference are constructed. Diff.
Risk Preference is defined as the difference in the level of risk tolerance between both partners.
A statistically significant positive value of Diff. Risk Preference means that the partner is more risk-averse than the spouse who is the reference person. Bernasek and Bajtelsmit (2002) propose that a woman's influence on the household's financial decision making increases, as her share in the household's income increases and as her formal level of financial education increases. Yilmazer and Lich (2015) find that the financial portfolio decisions in US-households with two persons depend on the risk preferences of the partner with more bargaining power. They consider the spouse with the best knowledge about family finances, or, alternatively, with the largest income, as the household member with the most bargaining power. In order to account for distinct sources of partners' bargaining power, we test two specifications, one in which the Gender variable refers to the person who declares having the greatest influence on the financial decisions and one in which Gender refers to the main earner as reference person.
As expected, greater risk tolerance of the reference person (household head in column (2) and main earner in column (4) of Table 10 ) is associated with a higher probability of holding risky financial assets. However, the coefficient of the variable Diff. Risk Preference is negative and statistically significant in both specifications. This finding reveals that the couples' asset portfolio is the result of a risk-taking compromise. 15 Compared to a situation in which both partners have equal risk tolerance levels, the probability of holding risky assets in the household portfolio shrinks if the partner has a lower risk tolerance level than the spouse who is the reference person. More precisely, a partner with one level lower risk tolerance than the reference person decreases the probability of risky assets in the household portfolio by 4 percent if the reference person is defined as household head. When the reference person is defined as the main earner, the reduction is about 3 percent.
As before, the coefficient of Gender does not differ statistically from zero in either specification. Neither the gender of the household head nor the gender of the main earner is associated with the risk-taking propensity of Dutch couples engaging in cooperative decision making. To summarize, the findings based on Dutch couples also yield results that are consistent with the notion that the asymmetry of gender role prescriptions in the highly ranked Netherlands is too small to dominate the impact of risk tolerance levels.
Conclusions
This study investigates the association of gender and stock market participation in four European societies with distinct social norms. We use household-level financial data from national surveys of Austria, Italy, the Netherlands, and Spain. We find that in Italy -the country with highly asymmetric gender role prescriptions according to the gender equality index -women are more likely to make investments that are overly risk-averse compared with their self-reported risk tolerance levels. In the three countries with a lower asymmetry in gender role prescriptions, women do not excessively refrain from investing in stocks. These results appear for singles and couples.
Our findings are consistent with the interpretation that female investment behavior is shaped by gender role prescriptions. If the social environment is non-supportive, in the sense that the society considers financial risk-taking as a male domain, women respond with exaggerated backing off from risk in their asset portfolios. In contrast, they invest in accordance with their self-perceived risk tolerance levels when societies are more gender-equal. In addition, we find that the share of risky assets in the portfolios is independent of gender in all four countries. This evidence suggests that self-selection occurs in financial risk-taking independently of whether the home-country's society is supportive of female risk-taking or not. The revealed association between the level of gender equality and the participation of women in the stock market can be helpful for the political efforts aimed at increasing stockholding among 19 households. While more efforts directed at enhancing financial literacy and familiarity in dealing with stocks in the population as a whole are helpful, a reduction in a country's gender inequality can increase the likelihood that its residents will invest in the stock market. Policies specifically targeted at alleviating gender disparities in various domains of life should be implemented. In particular, measures aimed at improving the opportunities for women's economic participation (e.g. professional advancement, reconciliation of career and family life) should be considered.
Another important implication appears with regard to financial advice. Our results speak clearly against the simplistic approach of using an individual's gender as a predictor for the propensity of financial risk-taking and, thus, providing gender-specific financial advice. Rather, financial advice needs to be based on individual risk preferences, planning horizon, and financial situation, while abstaining from stereotypical beliefs about a "typical" woman or man.
While our study provides evidence in favor of the social identity channel, further analysis is needed to test more explicitly the effect of social norms. One promising approach would be to test the effect of a measure of gender inequality in a cross-country setting based on a pooled-country (multi-level) estimation approach (see e.g. Bryan and Jenkins, 2016) . However, such analysis will only be appropriate when harmonized micro data are available for a larger number of countries. In future research, it is also important to examine the role of social norms and financial literacy for women's and men's propensity to invest in stocks in a cross-country setting. Last, but not least, further investigation of whether a supportive or non-supportive environment shapes self-confidence in financial risk-taking beyond subjective risk preferences is needed. Filling the above-mentioned research gaps requires representative and harmonized survey data comprising additional specific information on factors that influence respondents' financial decision making, such as the investors' financial literacy, level of self-confidence and whether friends or relatives hold risky assets. .7
. Spain Note: Each histogram shows country-specific distributions of women and men according to the self-reported risk tolerance. The degree of risk tolerance is measured on an ordinal scale with higher numbers corresponding to higher risk tolerance. Variable Age 60-69 is not balanced in block 7 § The estimate of the difference between treatment effect on the treated and on controls. *, ** and *** correspond to the 10%, 5% and 1% significance levels, respectively. Table 5 : Association between gender and the probability of owning stocks in Italy, by degree of risk tolerance
This table reports the marginal effects of gender on the probability of owning stocks. Each column reports the results for a sub-sample of households with the specified degree of risk tolerance. The binary variable Gender takes value 1 if the decision maker is a man and 0 if the decision maker is a woman. Further control variables include ln(Income), Nchildren and binary variables indicating the quartiles of wealth distribution, the ownership of real property, whether the decision maker is self-employed, has higher education, his/her age and marital status. Table 6 : Association between gender and the probability of owning risky assets in Italy, by income level (for the sub-sample of households with low risk tolerance)
This table reports the marginal effects of gender on the probability of owning stocks. Each column reports the results for a sub-sample of households whose income falls into the specified quartile of income distribution. The binary variable Gender takes value 1 if the decision maker is a man and 0 if the decision maker is a woman. Further control variables include Nchildren and binary variables indicating the quartiles of wealth distribution, the ownership of real property, whether the decision maker is self-employed, has higher education, his/her age and marital status. The dependent variable is the portfolio share of stocks. The binary variable Gender takes value 1 if the decision maker is a man and 0 if the decision maker is a woman. *, ** and *** correspond to the 10%, 5% and 1% significance levels, respectively. Table 10 : Association of gender and the probability of owning stocks in the sub-sample of Dutch couples with cooperative decision making This table shows the results from estimating the likelihood of holding stocks using a probit regression model. The dependent variable is a binary variable equal to 1 if some directly held stocks are owned and 0 otherwise. The binary variable Gender takes value 1 if the decision maker is a man and 0 if the decision maker is a woman. Columns marked with (1) report results for a specification including ln(Income), wealth quartiles, Real Property, Self-Employed, Education, age group dummies, and Children. Columns marked with (2) report results for the same specification plus dummy variables for risk tolerance. Marginal effects of the explanatory variables are reported with the robust standard errors in parentheses. *, ** and *** correspond to the 10%, 5% and 1% significance levels, respectively. 
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